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CHAPTER I 
INI'RODUCTION 
VVhat is the need for facsimile transmission? With the rising 
postal and other transportation and distribution costs, there· certainly 
is a pressing need for facsimile transmission today. 
1 
Facsimile transmission is simple; it involves sending something 
from one point _to another. All one has to consider is resolution, which 
refers to the closeness at which the copy is examined, usually the 
number of lines used to scan one inch, speed and cost. High resolution 
facsimile can be utilized for rerrote printing of newspapers utilizing 
the satellite printing plant concept. By using facsimile, camera-ready 
material can be put on a scarmer, which sees the original image one scan 
line at a time and scanned with sufficiently high resolution to preserve 
all of the details including the half-tones which reproduce the shades 
of gray as well as the white and black portions of a picture, to come 
out with a film negative for plate making at the other end. 
Broadband facsimile corrununications which are specially engineered 
normal voice-grade telephone lines have opened a wide new field in news­
paper production. ·full page reproduct�on proofs of text and advertising 
can be transmitted from an originating point and reproduced with camera 
quality in less than ten minutes at a rerrote printing facility. 
Ibw Jones and Company, Inc., now in its second facsimile 
operation, utilizes the efficiencies associated with facsimile 
transmission to print a portion of their East Coast Edition from a 
production plant at South Brunswick, New Jersey. 
Facsimile transmission is .a method of electronically sending 
lffi3.ges from a sheet of paper to a distant point. It can result in the 
production of a nore clearly printed newspaper and entirely eliminates 
the need to set type at the receiving plant. 
The ffilcrowave f acsirnile system which uses those radio frequen­
cies whose shortwave lengths can be easily focused, reflected or 
refracted works this way: after each newspaper page is completed, a 
plXX)f is printed from a reproduction press . That proof lS wrapped 
around a drum on the facsimile transmitter. The equipment is started 
and the drum revolves. 
2 
Concurrently, in a special darkroom in the receiving plant, a 
sheet of film is wrapped around a drum on a similar piece of equipment 
and set in notion. When both drums are revolving at the sane speed, a 
scanning device is turned on the p:roof and "reads" the black and white 
images at a resolution of up to 800 lines to the inch. The irrages seen 
by the scanning device are converted into impulses , . then relayed by 
microwave using the air waves over a direct line-of-sight path between 
towers to the receiving plant. There, the electronic impulses are 
reconverted into images on the f i]Jll which later are developed into a 
page-size negative ready for the printing plate process. 
Facsimile transmission eliminates the need of editing, composing, 
proof reading and correcting at a satellite plant. 
In broadband facsimile transmission, Ibw Jones uses four mega­
herz channels which carry a million cycles per second to transmit a 
whole Wall Street Journal page (16 3/8' inches x·21 1/2 inches, repro 
proof) to a satellite plant. On the East Coast, the folir megaherz 
channel is. split into two sub-channels� Each sub-channel delivers a 
3 
page every four minutes at up to 800 lines per inch resolution from the· 
·Chicopee Falls·, Massachusetts plant to the South Brunswick, .New Jersey 
plant. The net throughput is. two minutes per page which is essential to 
the. 7:10 pm lockup time for the .Eastern Edition. Thrciughout the d$vel� 
opment of the trahsrnission rrethod, lbw Jones had found that about 800 
lines per inch resolution is an optimum value. 
Today there are continuing developrrents in broacfuand facilities 
by the corrnnon carriers which are the systems by which signals are sent 
over a facility that will make facsirnile·transrnission via either micro­
wave, coaxial cable which consists.of an insulated conductor tube sur­
ro�ding a central core of conducting rraterial, or dome
.
stic satellite 
very feasible. This will probably dovetail with the continuing decline 
in overland railroad and trucking facilities and pennit the company to 
continue producing its products and maintain its level of service to 
its custorrers. 
In deve�oping a working hypothesis, the questions that surfaced 
rrost frequently were in the area of remakes which are the pages that 
are retransmitted because of untrue reproduction of the copy or a 
request by the news deparbnent. "What are the JTDst corrm:::m causes of 
f acsirnile remakes.? Are they due to electrical failure, electronic 
. . . . f ·· 1 ?" failure, .human �rrur o:r meciliarucal ai· ure. The question "wha� are 
corrnnon·causes of facsimile r6nakes?" was converted into a staterrent and 
, 
developed the hypothesis that nthe rrost corrm:m causes of remakes are 
due to human error." 
Remakes are a significant factor in the facsimile application 
when such factors as "when an edition lockup is achieved which occurs 
when the news department releases the last page to the production 
department, what is the reproductive quality of the negatives, what 
additional m:mhours are involved and what is the additional cost of 
material" are considered. 
"In 1954, the Manchester Guardian, a newspaper in Great Britain 
and in Scotland, having worked with the Nuricon Company in Buckingham, 
near London, developed equipment on which they ran a test of newspaper 
page transmission, and this seemed to be successful for them, however, 
they decided to withdraw for. reasons of their own. The Japanese 
became interested in this development and followed the work being done 
in England on equipment for transmitting by facsimile."1 
"A Japanese newspaper, Asahi Shirnbun, pioneered the use of such 
systems, having established the first one in 1959, linking its rnaJ.11 
Tokyo plant to a satellite plant in Sapporo, some 5 00 miles away. The 
equipment was developed and produced by Muirhead of England.112 
"Shortly after Asahi Shimbun began transmission, page by page, 
by facsimile, Ibw Jones became very interested in working with Nuricon 
and the Westrex Company, a division of, Litton Industries. They found 
1 Buren H. McCor.rIB.ck, "Facsimile at The Wall Street Journal," 
llipublished report, June 1961. 
2 Daniel M. Costigan, Fax (Philadelphia: Olilton Book Company, 
1971), p. 20. 
4 
.. 
two things about facsimile transmission, one, they had to have an end 
product that was at least as good as what they were able to produce by 
the method they were presently using; two, the reproduction had to be 
as good and every bit as clear, and also, obviously, they had to do it 
in the time limits that they had to work with. 
The Muirhead equipment that was used in Japan took about 27 
minutes to transmit one page. ww Jones knew that this wasn't fast 
enough for them and it would have to be much faster than that. They 
set up some specifications for Westrex and they produced equipment that 
would transmit a page of The Wall Street Journal size in three point 
eight minutes and with a definition of up to 800 lines per minute, 
which was about three times the speed of the Muirhead equipm:mt being 
used in Japan ."3 ww Jones' .California operation became America's 
first facsimile newspaper production plant in May 1962. 
3 · McCorrrack .  
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rnAPI'ER II 
METHODOLOGY 
The study of the working hypothesis "the Irost cornm:m causes of 
remakes are due to human error" was carried out using D:)W Jones' Wall 
Street Journal publishing days in 1974 at the South Brunswick, New 
Jersey printing facility with Muirhead's K-200-J Facs.llnile Transmitter 
which provides high speed, higli definition facsimile transmission of a 
newspaper page; it was used in conjunction with the K-201-J Facsimile 
Receiver. The transmitter comprises two.units, a mechanical console 
which scans the proof page and an electrical console containing rrost 
of the transmitter circuitry. 
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The high resolution page size facsimile machines that cornfnunicate 
between Chicopee Falls and South Brunswick transmit daily editions of 
The Wall Street Journal to its readers on the East Coast. 
About 200 miles north of South Brunswick, in Chicopee Falls, the 
latest daily news items are collected from national editorial offices. 
News items are coded onto paper tape· and relayed to electro-typesettirlg 
equipment generating electrical instruction to.linotype machines to 
transform the coded messages into negative reading metal characters 
, 
. 
which will eventually make up columns of type. "Set in type" news, and, 
of course, advertising merge in the composing :room in a metal chase 
form. The completed or "lock-up" chase is the final step prior to 
pressi.rig.a JIB.t which is a sheet of pulp called papier mache for the 
7 
" 
conventional stereo plate-making process which is a one -piece printi.�g 
plate cast in type metal from a rrold taken of a printing s urface . 
The chase serves a second fllilction at Chicopee Falls : it will be 
used in the generation of a high quality full-page pruof for facsimile 
transmission to South Brunswick . Therefore , while preparing an edition 
for pn:>duction at Chicopee Falls , South Brunswick, with the aid of high 
speed facsimile equipment, is making preparations to simultaneously 
print the same edition . 
Facsimile technicians at Olicopee Falls prepare for transmission 
by attaching a page proof onto a transmitter drum .  Positioning the 
proof at a permanent scribe line , which identifies the drum's mechanical 
phasing position , the leading edge of the proof is fastened to a strip 
of double sided tape . Rotating the drlun manually so the pruof has made 
a complete "wrap around," the free -trailing edge is made fast to an 
e xtende d  portion of the tape . It should be pointed out that care must 
be t aken to make certain the proof is drawn tight against the perimeter 
of the drum since s urface variations in the proof will be interpreted, 
because of the extremely short focal length of the transmitter's optical 
scanner, as being out of focus . 
· At the completion of proof loading , the drLun is ready to begin 
the run-up to its synchronous speed.  The light-weight aluminum drum is 
coupled to a drive rrotor thruugh stop tlown gearing with tlmee to one 
ratio; that is , for each revolution of the drum the rrotor has completed 
three revolutions . Elaborate precautions are t aken to ins ure mechanical 
and electrical stability in the linear surface speed of the drum so that 
transmitted copies will be as jitter free as possible. Air bearings, 
for example, cushion the dnnn' s center shaft, thus reducing friction 
to a minimum. Er.ror signals due to rrotor hunting at synchronous speed 
are detected in feedback amplifiers and returned to the motor out of 
phase to counter the direction of the oscillation. The combined drum 
rnotor controls will hold the vertical fluctuations on the surf ace of 
the drum to plus.or minus .001 inch tolerance. 
Held in "ready," the transmitter will wait for confirmation from 
South Brunswick that the facsimile receiving equipment is ready to 
accept a �ansmission. With the exception of a change of diameter, the 
receiver drum is identical. to the transmitter. Slightly smaller, the 
receiver drum provides a built in vertical shrink factor proportional 
to the average shrinkage .in the process.ing of a mat which occurs .in the 
stereo plate-making process when the mat is heated to reduce the mois­
ture oontent, therefore, .insuring uniform vertical page size with the 
Chicopee Falls edition. 
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Semi-automatic loading mechanisms attached to the receiver's 
mechanical unit located in a darkroom aid technicians at South Brunswick 
in loading high contrast phototypesetting film onto a receiver drum in 
preparation for the receipt of a transmission. Here also, as with the 
transmitter, care must be taken that proper loading procedures are 
followed. Mechanical phasing must be identified by locating perm:ment 
scribe ID3.rkings and the leading edge of the film must be attached to 
the drum at this po.int. A standard clear cellulose brand tape is used 
to hold the film's leading edge on the drum. By manually rotating the 
drum ,  the free end of the film will automatically be positioned and 
attached to the drum by a second length of tape. With the film 
tightly fastened, a light tight cover is closed and locked and the 
receiver's drum can begin its run-up to match the synchrDnous speed of 
the transmitter. 
The receiver's motor control functions identical to the trans­
mitter. Al though both transmitter and receiver drums are now turning 
at the same speed, there is little chance that they will be scanning 
their mechanical starting positions at coincident times. To overcome 
this situation, the series resolver can be manually contiulled. FDta­
ting a resolver rutor causes the output frequency to change either 
above or below the input frequency depending on the rate and direction 
of iutation of the rotor. The output frequency change of the resolver 
will cause the receiver's rrotor to either lead or lag the transmitter, 
slowly bringing the two mechanical positioning marks together. 
For exact :rrechanical drum positioning, however, the operating 
technician must inform receiving equipment of its precise electrical 
phase relationship to the transmitter. A phase :rreter informs the 
technician of the a.rrount of error as well as the direction he should 
turn the receiver's drum to establish coincidence. 
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Voice corrrrnun ications at this point must be established between 
transmitter and receiver to coordinate' the actual start of transmission. 
While seemingly long and drawn out, the preparation for transmission lil 
P!"'.actice takes but a short time--in.the order of 45 seconds from the 
start of drum run-up until th� beginning of a transmission. This time, 
.however, is ineongruous since in practice the page flow is such that a 
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transmitter and receiver are always running and waiting for a previous 
transmission to end so it can then take charge of the circuit. Phasing 
time then is only of consequence, in the order of five to ten seconds. 
Two broadband circuits, providing simultaneous transmissions 
capabilities, such as the type in use by The Wall Street Journal between 
Chicopee Falls and South Brunswick, doubles production output. Single 
transmission time is three point eight minutes; however, overall pro­
duction output with full use of the· dual channel capabilities will pro­
duce completed negatives on the average of one every two minutes. 
Facsimile speed, however, is analogous to available bandwidth. The Wall 
Street Journal's East Coast page facsimile equipment operates at a 
writing speed such as to require a microwave channel with a minimum 
bandwidth of two megaherz. Dual channel capabilities stretch this 
requirement to an overall bandwidth of four megaherz. 
�g certain his drum phasing is correct, an operating tech­
nician at South Brunswick will ask Olicopee Falls to "advance" and 
begin his transmission. On receipt of this verbal request, the operator 
at Chicopee "Falls initiates electrical relay action to start his trans­
rni tter' s optical carriage and light detector traversing horizontally 
across· the proof-laden drum while simultaneously ordering electronic 
circuits in the transmitter's contrDl console to transmit a signal to 
the receiver. Rectifiers and filters "convert the signal into a usable 
direct curre nt level which will initiate electrical relay action to 
start the receiver's optical carriage and light emitting glow tube 
traversing across the unexposed film. 
1 1  
Scan density or the scan lines
" 
per inch for both the transmitter 
and receiver are functions of pre-set gear ratios in conjunction with 
a spirally grooved horizontal shaft. Engaging the gears permits cou­
pling of the spiral shaft to a constant speed frequency controlled 
hysteresis IIDtor which can retard speed due to a changing magnetizing 
force. As the shaft rotates, matching screw threads ill the traversing 
carriage cause the carriage to be drawn slowly down the length of the 
horizontal shaft. The actual scan lines can be set for the transmitter 
at up to 800 lines to the inch which means that for every inch of 
horizontal carriage rrovement, the drum has completed 800 revolutions. 
For the receiver, the scan_ density is slightly closer at 820 lines for· 
every inch of horizontal carriage rrovement. The difference in hori­
zontal carriage rrovement, as in the case of drum diameter, takes into 
consideration the horizontal shrinkage of the conventional matting and 
stereo process. Shrinkage, therefore, could be carried out virtually 
to any degree simply by mechanically altering the scarullng gear ratio 
and drum diameter of the receiver. 
The facsimile system is a digital two-level device, that is, it 
distinguishes only black or whit� copy and is, therefore, extremely 
faithfUl in its reproduction of the original black and white page proof. 
A light source, physically attached to the transmitter's traversing 
carriage, is focused to a focal point �n the rotating proof. An objec­
tive lens on the carriage positioned just above the focal point of the 
light source gathers reflected light from the proof's_ surface, focusing 
a reflected image through an .005 inch aperture onto the light sensitive 
12 
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element of a photomultiplier tube which is a sensitive light sensor. 
'White areas of a proof are, of course, associated with maximum reflected 
light and forces the photomultiplier into conduction. Conversely a 
black area will reflect little or no light; hence, the photomultiplier 
does not conduct. The y es-no action of the photomultiplier, correspon­
ding to either a white or black area on the proof, alternately inter­
rupts the facsimile carrier frequency at a rate proportional to the 
total time for one revolution of the drum and the density of elements 
along the vertical scan line. 
In theory, it would be possible to turn the sy stem on and off 
one million times each sec.ond. In practice, however, this is rarely 
achieved due to the nature of the copy to be transmitted. 
Facsimile receivers must digest the alternate yes-no info:nration 
from the transmitter and logically determine whether a "bit" of 
information which requires one cy cle of bandwidth is in fact white or 
black. The solution does not become too knotty if the logic levels are 
simply adjusted somewhen= mid-range between "yes" and "no." The trans-
mi tter scans the proof in horizontal incremen ts 1/ 8 o.o inch wide. As 
the edge of a character approaches 50 percent coverage of the aperture 
opening, the tube begins to turn off. At some pre-set level, around 
45 percent to 55 percent, the sy stem must make a logical decision, 
either "y es"--it's looking at all whit-e or "no"--the copy is black. 
The n=sults; of course, are characters with "stairstep" edges. Added 
or subtracted bits of information due to equipments' erroneous decisions 
do not_detract from appearance of the final product although they can 
easily be seen with a microscope along the vertical column rules and 
straightedged 'characters. The digital switChing action of ·the equip­
ment in fact aids the reproduction of small highlight and darktones. 
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since when the equipment makes a "yes-no" decision it always turns the . 
exposure lamp full "on or off." 
Once the receiver console has made its decision, the message lS 
cabled into +a darkroom where the glow modulator is waiting to convert 
the intelligence from the control console into a visible light. Tra­
versing the unexposed film, the glow tube, 'which is attached to the 
receiver's scan carriage, p
_
roduces a pencil-thin light beam each time 
it receives a ''yes" signal from the control electronics . The output 
light, in tl:ie Blue Vio�et spectral region, is focused onto the surface 
of the film through an aperture and objective lens to a rectangular 
spot size approximately .0015 inch x .001 inch. 
It is advisable to maintain the highest :Possible resolution 
since there is obvious degradation in quality at the lower resolutions. 
At the end of transmission, automatic sensing turns off the 
drive motors and resets the carriage to its start position. 
Automatic film processing equipment aids the darkroom operators 
ill getting the exposed film in its final· form, a high quality negative 
ready for image transfer to an offset printing plate. 
And so goes the transmission and reception.of one full page of 
The Wall Street Journal. The process is repeated until a full edition 
has been received on film. 
In creating the research design, a set of definitions and 
abb · · · � f · · 1 remakes was r"'l"V"'>l::lated The definitions and rev1at1ons iOr acslffil e \.-1. ·� • 
305227 SOUTH DAKOTA STATE UNJVERSITY LIBRARY. 
abbreviations were used by the technicians at the receiving location , 
in South Brilllswick, to classify and record the detailed cause of 
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remakes . For each p age that was transmitted, the page number , receiving 
transmitter , time of transmission and remakes were recorded on a log . 
After the last page was transmitted ,  a daily s ummary was completed which 
include d the total m.nnber of transmissions and a breakdown of remakes .  
At the end of each rronth ,  
. 
a rronthly report was completed .  This 
summary reflected production totals for pages , transmissions , total 
reIIBkes and a breakdown, by cause , for reIIBkes . A surmnation of the 
rronthly reports at the completion of one year was then performed .  
The remakes , by cause , for the year were then classified into 
one of four categories;  electrical failure ,  electronic failure , hl.llllan 
error or mechanical failure. The frequencies. were then totaled for the 
year . 
Having four rernake categories of electrical failure, electronic 
failure, human error and mechanical failure, a comparison o f  frequencies 
for twelve rronths was conducted.  The data presented in Table 1 sum-
rnarize the frequencies of these twelve rronths to test the null hypoth-
esis that there is no significant difference anong these observations . 
The means can be seen to differ from each other and from the 
overall mean . To answer if the differences arrong these means are great 
enough to be statistically significant' or is it likely that they 
occurre d by chance , the F-ratio was romputed. 
' 
Table 2 swrmarizes the results of the F-test of significance . 
MONTH 
JANUARY 
FEBRUARY 
MARCH 
APRIL 
MAY 
JUNE 
JULY 
AUGUST 
SEPTEMBER 
OCTOBER 
NOVEMBER . 
DECEMBER 
x = 39 .5 
· ,  
TABLE 1 
FREQUENCIES OF FOUR CATEGORIES OF 
REMAKES FOR TWELVE 
ELECTRICAL 
FAILURE 
x
1 
x2 
1 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
1 1 
0 0 
0 0 
1 ·l 
2 2 
l:Xl 
2 L:X1 
x
1 
= 1. 0 
MONTHS IN 1974 
ELECTRONIC 
FAILURE 
x
2 
x2 
2 
6 36 
7 49 
28 784 
21 441 
14 196 
7 49 
9 81 
6 36 
6 36 
21 441 
7 ·49 
10 100 
142 2,298 
L: X2 
. x2 L: 2 
x = 16 .2 
2 
·X 
86 
95 
89 
96 
68 
56 
86 
44 
89 
128 
78 
93 
1,008 
L:X3 
x
3 
3 
HUMAN 
ERROR 
x2 
3 
7,396 
9,025 
7,921 
9,216 
4,6 24 
3,136 
7,396 
1,936 
7,921 
16 ,384 
6 ,084 
8,6 49 
89,688 
2 L: X3 
= 89.0 
MECHANICAL 
FAIWRE 
x
4 
x
2 
4 
22 484 
44 1,936 
23 529 
41 1,681 
47 2,209 
33 1,089 
55 3,025 
51 2,601 
39 1,521 
97 9,409 
43 1,849 
27 729 
522 27,06 2 
L: x4 
L:X2 
4 
x
4 
= 51.8 
15 
TABLE 2 
SUMMARY OF THE ANALYSIS OF VARIANCE 
OF.THE FOUR CATEGORIES 
SOURCE OF SUMS OF 
VARIANCE SQUARES 
Between GrDups 50 , 678. 8 
Within Gre>ups 9,990. 4  
Totals 60, 669.2 
OF REMAKES 
DEGREES OF. MEAN 
FREEDJM SQUARES 
3 16, 892. 9 
44 227.1 
47 
F-RATIO 
74. 4  
16 
LEVEL OF 
SIGNIFICANCE 
0. 01 
17 
CHAPI'ER III 
FINDINGS 
Since our obtained F-ratio is statistically s_ignificant at the 
.01 level, the null hypothesis that there is no significant difference 
arrong the observations is rejected at that level. The significance of 
the F-ratio indicates the differences found between the electrical fail­
ures, electronic failures, human errors and mechanical failures after 
treatment are beyond chance expectation. 
The assumption underlying the analysis-of-variance procedure is 
that if the groups to be compared are truly random samples from the 
same population, then the between-gn:mps mean square should not differ 
from the within-groups mean square by more than the annunt we would 
expect from chance alone. As the difference between these mean squares 
increases, the F-ratio increases and the probability of the null 
hypothesis being correct decreases. 
CHAPTER IV 
CONCLUSIONS 
Today there is a greater need for what can be called printed 
freshness. In the publish:ing business, there is the prublem of com­
petition to supply the latest information and there certainly is a 
pressing need for facsimile transmission. 
Facsimile reliability is a consideration that anyone interested 
in broadband facsimile would be likely to note. The logical question 
that surf aces is in the area of remakes which is an integral part of 
the facsimile application. Edition lockup, reproduction quality, man-
hours and material cost are significant factors that make remakes an 
important consideration in the facsimile application. 
It can be concluded that the rrost corruron causes of bruadband 
facsimile remakes are due to human error. 
The data presented :in Table 3 surrmarize the percentages of 
frequencies of the four categories of remakes for twelve rronths. The 
ratio between human errors and non-hlll1El1 errors for the frequencies is 
also shown. 
Publishers should take note of eight basic considerations 
, 
. 
regarding facsimile transmission. There is no universal facsimile 
system that is good for everyone. In selecting a facsimile system that 
fits his firm, he should first consider function. What is the system 
for? .What is he going to rrove from one place to another? Second, he 
1 8  
should consider volume. How much is he going to rrove? Third ,  how 
urgent is his task? Ibes he have four hours, a day, or ten minutes? 
What is the time element? Fourth, consider language. What electronic 
form is he going to talk in? 'Fifth, consider distribution. Is he 
going to transmit from one station to one station, or from one station 
19 
to four stations? Sixth is accuracy . Just how accurate does that data 
have to be? The seventh consideration is cost. And of course, the 
eighth consideration is the crux in the whole thing--facsimile rBliabil-
ity which can be stated in terms of human error to non-human error. 
TABLE 3 
PERCENTAGES OF FOUR CATEGORIES OF REMAKES 
FOR TWELVE MONTHS IN 1974 
CATEGORIES 
- Electrical Failure 
Electronic Failure 
Human Error 
Mechanical Failure 
Totals 
PERCENTAGES 
HUMAN NON-HUMAN 
ERROR ERROR 
60 .2% 
60.2% 
19.: • 0 
8.5% 
31. 2% 
39. 8% 
ERROR RATIO 
HUMAN NON-HUMAN 
ERROR ERROR 
.003 
.213 
1.514 
.784 
1.514 1. 000 
20 
It should be remembered that since the null hypothesis was reject­
ed as a result of the analysis of variance procedure, we cannot say rrore 
than that the measures obtained from the failures and errors involved 
differ and the differences are greater than one would expect from chance 
alone. 
A significant F-ratio does not necessarily mean that all failures 
or errors differ signi ficantly from all other failures or errors . The 
signi ficant F may be a result of a di fference existing between one 
failure or error and the rest of the group. For instance, in the data 
gathered, it might be that human error is significantly different from 
electrical failure and electronic failure, but electrical failure and 
electronic failure do not differ significantly from each other . There 
are statistical tests that can be applied to find the location of the 
significance of the di fferences. 
A suggestion for further study could include further statistical 
analysis using Duncan's New Multiple Range Test or the t-test of signi­
ficance between pairs of individual measures. These techniques can 
tell how specific remakes affect frequency and can answer such questions 
as, "Is there any difference in frequency under remake conditions of 
electrical failure and electronic failure, electrical failure and humm 
error, electrical failure and mechanical failure, electronic failure 
and human error, electronic failure ar!d mechanical failure, and human 
error and mechanical failure?" 
APPENDIX A 
I:efinitions and Abb�viations for 
_Facsimile Remakes 
DEFINITIONS AND ABBREVIATIONS FOR FACSIMILE REMAKES 
Kills (K) 
Microwave (AT&T) 
Proofs 
Broken Type (BT) 
Light Type (LT) 
Dark Tones Missing (DI'M) 
High Lites Missing (HI.11) 
Dirty Ad (DA) 
Scratched Ad (SA) 
Any page processed by the composing 
room which will have to be repro­
cessed at the rBquest of the news 
department. 
/my page which was either partially 
or entirely disrupted or destroyed 
during transmission due to an 
electrical failure in the microwave 
network. 
Any page rejected because of untrue 
reproduction of the copy because of 
an error caused by the proof press 
operator or an untrue reproduction 
due to a flaw or imperfection in the 
material. 
Part or all of characters missing. 
Characters too light to be recognized 
by the f ac'sirnile system caused by 
lack of ink on the press or low type. 
A screen of a half tone composed of 
white dots on a black background, 
where the dots have become filled 
with ink caused by heavy inking or 
a screen too fine in texture. 
A screen of a half tone composed of 
black dots on a white backgrot.md, 
where the dots are too small or too 
l�ge and distort the structure of 
the tone. 
The dark portion of an ad, other 
than the half tone , which has not 
received enough ink and appears gray 
in color instead of black on the 
repro. 
A physical scratch or chip in the 
material which shows up as an abnor­
mali ty on the proof. 
Cocked Ad (CA) 
Hickey CHIC) 
Holes (HOL) 
Hit Hard (HH) 
Transmitter Operations Error 
(TX OP) 
Transmitter Equiprrent Failure 
(TX FL) 
Transmitter Lefocus (TX D) 
Proof Fly-Off (PF) 
Receiver Operations Error (RX OP) 
Receiver Equipment Failure (FX FL) 
Receiver Lefocus (RX D) 
Film Fly-Off (FF) 
Pilly cocked material placed on the 
page. 
!m.y foreign material on the type or 
ads that shows up on the proof. 
Portion of add material which is 
physically missing and shows up on 
the proof as a void. 
Too much impression of ffi3..terial 
which caused it to emboss the proof 
paper or punch through it. This 
indention in the paper will rrove the 
image away from the critical focal 
plane and cause a defocus condition 
which will show up as a blank S}X)t 
on the negative. 
lily act on the part of personnel at 
the transmitter end of the operation 
which causes an improper trans-
rrils sion. 
lily elect
.
ronic failure of the fac­
simile transmitting equiprrent which 
causes the transmission in progress 
to becorre disrupted or distorted. 
Improper positioning of the lens on 
the optical carriage which causes an 
out of focus condition. 
Improper attachment of the proof to 
the drum which causes surf ace varia­
tion during transmission. 
Same as transmitter operations error 
but occurring on the receiving end. 
Sarne as transmitter equipment fail­
UY€ but involving receiver equipment. 
, 
Sarne as transmitter defocus but 
occurring on the receiver. 
Same as loose prDOf but involving 
the negative on the receiver. 
Jitter 
Up-Going (t) 
Ibwn-Going ( + ) 
Crater I.amp (CL) 
Processing (PROC) 
Fogged Film (FOG) 
LDw I'ensity (LDN) 
Moire (M) 
Frequency Standards (FREQ STD) 
An.event which occurs when the 
transmitter and �ceiver drt.uns get 
out of synchronization caused by a 
mechanical failure and causing the 
information being transmitted to 
leave its horizontal plane. 
The infonnation leaves the horizon­
tal plane in the upward direction. 
The same as Up-Going except it leaves 
the plane in the downward direction. 
Failure of transmitter's optical 
scanner tube. 
Failure of the autorratic processing 
equipment which causes the negative 
being processed to be destroyed or 
darraged. 
Film·that was prema.turely or acci­
dently exposed to light causing a 
foggy are?- to appear on the negative. 
A loss of density in the black 
portion of a negative which would 
impair the processing of an off set 
plate caused by either an improper 
mixture of chemistry in the devel­
oper or an inadequate exposure time 
to the chemistry. 
Patterns caused by the interaction 
of scan lines with the dot arrays 
constituting the half tone pictures. 
Improper selection of output fre­
quencies of the separate p�cision 
supplies for the scanner and recorder 
drive rrotors to insure adequate -syn­
chronization. 
APPENDIX B 
Sample Page Log 
Sample Daily Summary 
Sample Monthly Report 
· Surmnation of Monthly Reports 
D:::tailed Cause of Remakes ·for the Year 
Date Of Issue Location Edition Pages __________ _ 
Page Rec. xmr Time Page Rec. Xmr Time 
1 26 
2 27 
3 28 
-
4 29 
s 30 
6 31 
--� 
7 32 
8 33 
9 34 
10 . 35 
11 36 ; 
12 37 
13 38 
14 39 
15 I 40 
16 41 
17 .42 
� 
18 43 
19 44 
20 45 
21 46 
22 47. 
23 48 
24 49 
25 50 
DATE OF ISSUE 
( •• ) ( ••• ) 
PAGES 
STAllT TIME 
FACSIMILE LOCKUP 
TRANSMISSIONS 
CHASERS 
RUN TIME 
REMAKES 
NOTES (**) 
-
-
· -
--
---- ·--- -- --
-
MANNING, NORMAL TODAY 
FACSIMILE DAILY SUMMARY LOCATION_������� 
- - -
(TOTAL) (BREAKDOWN REMAKES) 
FACSIMILE EQUIPMENT 
PROCESSING EQUIPMENT 
OPER. ERROR (XMR. ) (REC. ______  ) 
MICROWAVE 
KILLS 
PROOFS (MATERIAL l (PROOFING ______ ) 
OTHER (EXPLAIN BELOW) 
I 
NOTES (***) 
-··- ---- --
-
--·--
OPERATOR __ 
LOCATION _______ _ 
EDITION __ __ _ 
M 
T 
w 
T 
F 
M 
T 
w 
T 
F 
M 
T 
w 
T 
i 
' 
0) 0) 
li1 z 
� 
0) 
ISSUE )! 
DATE 
p,, >< 
TOTAL 
TOTAL 
TOTAL 
TOTAL 
TOTAL 
llON'ftlLY 
TOTALS 
0) 
� 
�� h g� r.:I 0) � �� :::i!:ic: �"" � 
MONTHLY FACSIMILE REPORT 
:c 
� 
�� e· �� �� 0) �� � 
MONTH YEAR PUBLISHING DAYS __ 
� 
< t� "" SUMMARY ELECT. & MISC. 0) ... ::> 
r �� �@ PRODUCTION TOTALS PARTS USED a: E:: 
PAGES . . . . . . . . . . . . . . . . . .  ITEM AMOUNT 
XMSNS .................. 
CHASERS ............... 
TOTAL REMAKES ....... 
-PRODUCTION ---
�KILL 
; 
-TEL. CO. 
TOT AL RUN TlllE 
PRODUCTION MATERIAL 
CONSUMPTION 
NOTES 
DETAILED CAUSE OF REMAKES 
LOCATION ������������ MONTH YEAR.����� 
D 
..-4 � CQ ...... ao co t- Q() (7) Q ..-4 � CQ ...... ...... ao co t- Q() (7) � � � � � � � � � � i ,.... TOTALS �AY ,.... ,.... ,.... ..-4 ,.... ..-4 ,.... ,.... ..-4 ,.... ,.... CQ 
KILLS 
MICROWAVE 
PROOFS 
TX .OP .ERROR 
TX .FAILURE 
TX.DEFOCUS 
PROOFFLYOFF 
RX.OP .ERROR I 
RX.FAILURE 
RX.DEFOCUS 
FILM FLY OFF 
JITTER 
CRATER LAMP 
PROCESSING ·-
FOGGED FILM 
LOW DENSITY 
MOIRE 
FREQ STD. 
TESTS 
OTHERS r:.:i�� 
TOTALS 
NOTES 
SUMMATION OF MON'IHLY REPORI'S - 1974 
PAGES 
CEASERS 
PRODUCTION 
KILL 
MICROWAVE 
TOTAL REMAKES 
TOTAL 
TRANSMISSIONS 
PUBLISHING 
DAYS 
TarAL RUN 
(/) 
I 
87 
27 
0 
(/) 
·� I � 
1186 1106 
276 268 
124 
22 
0 
114 146 
1576 1520 
22 20 
(/) (/) 
I I � I � � 
1207 1343 1356 
336 337 350 
118 136 107 
2 2  2 2  22 
0 0 0 
14 0 158 129 
168 3  18 3 8  18 35 
21 . 22  2 2  
T IME  - HOURS 152 . 25 128 . 0 0 14 3 . 2 5 153 . 25 16 5 . 75 
(/) (/) (/) (/) (/) (/) 
� I I � I � I c.!l I p... I 8 I u � � b3 � 0 Q E-1 
1212 1147 1075 1160 147 7  1306 1151 14 ' 72 6  
2 8 9  3 3 4  3 31 284 369 324 270 3 , 768 
70 111 74 116 224 106 10 2 1 , 375 
26 39 27 18 22 22 2 8  2 9 7  
0 0 0 1 0 0 1 2 
96 150 101 13 5  246 128 131 1 , 6 74 
1597 16 31 1507 1579 2092 1758 1552 2 0 , 16 8  
2 0  22 22 21 2 3  2 0  · 21 256 
153 . 7 5 159 . 50 15 3 . 50 140 . 75 176 . 75 148 . 00 146 . 2 5 1 ,821 . 0 0 
DETAILED CAUSE OF REMAKES 
LOCATION South Brunswick YEAR 1974 
MONTH 1 2 3 4 5 6 7 8 9 10 11 12 TOTALS CATEGORIES 
--
KILLS 27  22 22  22 22 28  39  27  18  22  22 28  299  HUMAN ERROR 
MICROWAVE 0 0 0 0 0 0 0 0 1 0 0 1 2 ELECTRICAL FAILURE 
PROOFS 4 6 11 5 5 10 19 7 10 19 11 11 118 HUMAN ERROR 
TX OP ERROR 6 4 0 2 1 4 3 2 3 5 5 4 39  HUMAN ERROR 
TX FAIWRE 1 0 15 6 7 2 8 3 2 11 1 1 57  ELECTRONIC FAILURE 
TX DEFOCUS 0 0 0 0 0 0 0 0 0 0 0 0 0 HUMAN ERROR 
PROOF FLY-OFF 0 0 0 0 0 0 0 0 0 1 0 0 1 HUMAN ERROR 
RX OP ERROR 1 6 6 3 10 8 5 . 2 14 8 7 5 75  HUMAN ERROR 
RX FAIWRE 5 7 13 15 7 5 1 3 4 10 6 : 9 85  ELECTRONIC FAILURE 
RX DEFOCUS 21 35 36  5 3  2 1  3 14 3 3 3  5 3  21 21 314 HUMAN ERROR 
FILM FLY-OFF 2 2 0 0 0 0 0 2 7 3 1 0 17 HUMAN ERROR 
JITTER 14 15 5 3 5 8 12 2 9  2 0  3 8  2 2  15 186 MECHANICAL FAILURE 
CRATER LAMP 0 0 0 0 0 0 0 0 0 0 0 0 0 ELECTRONIC FAILURE 
PROCESSING 8 29 18 37 40 25 43 17 17 58  21  12  325  MECHANICAL FAILURE 
FOGGED FILM 22 17 9 11 5 3 4 0 3 17 11 24 126 HUMAN ERROR 
LOW DENSI'IY 3 3 5 0 4 0 2 1 1 0 0 0 19 HUMAN ERROR 
MOIRE 0 0 0 1 2 0 0 5 2 1 0 0 11 MECHANICAL FAILURE 
FREQ STD 0 0 0 0 0 0 0 0 0 0 0 0 0 ELECTRICAL FAILURE 
TOTALS 114 146 140 158 129 96 150 101 135 246 12 8 131 1 ,6 74 
CATEGORIES TOTALS 
ELECTRICAL FAILURE 0 0 0 0 0 0 0 0 1 0 0 1 2 
ELECTRONIC FAILURE 6 7 2 8  2 1  14 7 9 6 6 21  7 10 142 
HUMAN ERROR 86 95 89 96 68 56 86 44 89 128 78  9 3  1 , 008 
MECHANICAL FAIWRE 22 44 2 3  41 47 33 5 5  51 39 97 43 2 7  5 22 
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